Name ______________________________________

Respiration Lab 

Before you begin, save this Lab Report Template on your computer as LastNameAPBIORespire
Go to Biology Labs Online site (http://www.biologylabsonline.com) and log onto the Mitochondria Lab.

Read all the instructions below BEFORE you start! 

Read the Background Information on mitochondria, glycolysis, the Krebs cycle, electron transport, and oxidative phosphorylation so that you understand the terms used in this online lab as well as how the mitochondria function. You do need to understand the steps in aerobic respiration BEFORE starting this lab. Then you will be ready to experiment with the effects of different substrates on respiration. You will be completing parts of Assignment 1 from the online lab. It has been divided up into 2 different experiments below. Work through the Experiment Basics steps until you are comfortable with how to add mitochondria and reagents and record your results. 
To start the Mitochondria Lab, click the START LAB link just under the Welcome to Mitochondria Lab title or scroll down on the left if you are in the Assignments window. Wait for the Mitochondria Lab to open. You will see a lab bench. You can click on the various items to see their names and functions. You will also see links to the experiment area, a data plot area, a notebook, a calculator, a glossary, a help function, as well as links to the introduction and the assignments. Please spend time getting comfortable with the lab interface before you start! The assignments link provides lots of details about how to run the lab interface. The instructions below are simplified and provide data charts for you. Click To Experiment to enter the lab.
Experiment Basics: 

a. To begin an experiment, you must first add mitochondria to the reaction flask. Click Add Mitochondria to do this.
(Note: There is a 2 ml suspension already in the flask. This is a solution buffered to the correct pH for the reaction and contains ions and other components that are required by the mitochondria to undergo respiration.)
b. You will note a blue vertical line on the chart recorder to the left of the reaction chamber. This monitors oxygen consumption. The default setting is 4 x normal speed. You can slow this down or speed it up if you want. Let the reaction run for 1 minute and record oxygen consumption by clicking on View Chart.

c. Click Return to Experiment to follow the blue line. …it keeps moving!

d. Click View Chart each time the blue line reaches a minute mark (the darker horizontal lines)

e. After several minutes, click Add to Notes in the View Chart area. This will open the notebook and provide a record of what you did. It may take a while for you to click View Chart at exactly the minute marks, but you can be off by a few seconds. Once you are comfortable with this process, you will probably want to use the 10x simulation speed. 
(Note: A decrease in oxygen percent in the reaction chamber indicates an increase in oxygen consumption. Thus if the oxygen percent is 91%, the oxygen consumption is 7%)
f. Clean and Reset the Reaction Chamber.

g. Repeat the process, this time adding pyruvate at approximately 2 minutes. Click View Chart every minute for about 5 minutes to record the effect of pyruvate on oxygen consumption. 

h. Repeat as necessary to become comfortable with viewing, adding substrates, and recording information. 

i. You will be using the notebook record to fill in the data charts below with each experiment.

Experiment 1: Effect of Pyruvate and ADP on Oxygen Consumption in Isolated Mitochondria
a. Clean and Reset the reaction chamber.

b. Add mitochondria

c. Record %O2 in the chamber every minute for 2 minutes

d. Add pyruvate at 2 minutes.
e. Record %O2 in the chamber every minute for 3 minutes (by clicking View Chart and immediately returning To Experiment) 

f. Add ADP at 5 minutes

g. Record %O2 in the chamber every minute for 3 minutes (by clicking View Chart and immediately returning To Experiment) 

h. Click Add to Notes 

i. Record your data in the data chart below: 
(Note: Use the calculator to determine oxygen consumption (subtract % O2 from 100%)

	Reagent
	Quantity
	Time*

(minutes)
	% O2 
in Chamber
	% Oxygen Consumed
(100% - % O2 in Chamber)

	mitochondria 
	
	0.00
	100%
	

	
	
	1.00
	
	

	
	
	2.00
	
	

	pyruvate
	20 ul 500 mM
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	ADP
	10 ul 500 mM
	6.00
	
	

	
	
	7.00
	
	

	
	
	8.00
	
	

	* These times are approximate. 
Record the actual times from your View Chart notebook in Mitochondria Lab


Experiment 2: Catalytic Effect of Intermediates and Inhibitors on Oxygen Consumption in Isolate Mitochondria
a. Clean and Reset the reaction chamber

b. Add mitochondria
c. Add succinate at 1.00 minute

d. Record %O2 in the chamber every minute for 5 minutes (by clicking View Chart and immediately returning To Experiment) 

e. Click Add to Notes and then record the data in the data chart below

f. Clean and Reset the Chamber and repeat with fumarate, ascorbate/TMPD (tetramethyl-p-phenylene diamine), malate, glutamate, and ADP.
(Ascorbate and TMPD are synthetic electron donors that can supply electrons to the electron transport chain)
Remember to Clean and Reset the Chamber prior to each trial!

	Reagent
	Quantity
	Time*

(minutes)
	% O2 

in Chamber
	% Oxygen Consumed

(100% - % O2 in Chamber)

	Trial 1: Succinate

	mitochondria 
	
	0.00
	100%
	

	
	
	1.00
	
	

	succinate
	20 ul 500 mM
	2.00
	
	

	
	
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	Trial 2: Fumarate

	mitochondria 
	
	0.00
	100%
	

	
	
	1.00
	
	

	fumarate
	20 ul 500 mM
	2.00
	
	

	
	
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	Trial 3: Ascorbate/TMPD

	mitochondria 
	
	0.00
	100%
	

	
	
	1.00
	
	

	ascorbate
	20 ul 50 mM
	2.00
	
	

	
	
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	Trial 4: Malate

	mitochondria 
	
	0.00
	100%
	

	
	
	1.00
	
	

	malate
	20 ul 500 mM
	2.00
	
	

	
	
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	Trial 5: Glutamate

	glutamate 
	
	0.00
	100%
	

	
	
	1.00
	
	

	succinate
	20 ul 500 mM
	2.00
	
	

	
	
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	Trial 6: ADP

	mitochondria 
	
	0.00
	100%
	

	
	
	1.00
	
	

	ADP
	20 ul 10 mM
	2.00
	
	

	
	
	3.00
	
	

	
	
	4.00
	
	

	
	
	5.00
	
	

	* These times are approximate. 
Record the actual times from your View Chart notebook in Mitochondria Lab


Discussion and Analysis
1. Summarize what you did.
2. Compare/contrast the effects of the various reagents on oxygen consumption on isolated mitochondria. Please support your statements with specific examples/data points from your results.
3. Explain possible reasons for your results by referring to various steps in cellular respiration, including glycolysis, the Krebs cycle, and the electron transport chain.
4. Predict what would happen if you left the reagents with the isolated mitochondria for 10 minutes instead of 5 minutes.
Conclusion: Rank the reagents in order from lowest to highest increase in oxygen consumption.

Reflection: Comment on what you learned by doing this lab.
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